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[57] ABSTRACT 

A golf club, comprises a face member, a hollow head body 
located behind the face member and having an opening for 
mounting the face member, a shaft-mounting pipe to be 
welded to the hollow head body, a shaft fixed to the 
shaft-mounting pipe and a pipe-retaining groove for retain- 
ing the shaft-mounting pipe in such a manner that the 
shaft-mounting pipe contacts a predetermined position on 
the hollow head body to which the shaft-mounting pipe is 
welded to thereby determine the fixing angle of the pipe with 
respect to the hollow head body. The fixing angle of the shaft 
mounting pipe is readily set in a state in which the pipe is 
held in contact with the pipe-retaining groove. The face 
member and the head body are made of a p-type titanium 
alloy, and the hollow bead body has a substantially uniform 
thickness throughout the wall thereof and is thinner than the 
face member. The shaft-mounting pipe is welded to the 
pipe- retaining groove, and the face member is welded to the 
face member mounting portion of the hollow head body. 

12 Claims, 5 Drawing Sheets 
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GOLF CLUB 

FIELD OF THE INVENTION 

The present invention relates to a golf club having a 
metallic wood comprising a metallic outer shell, and more 
particularly, to such type of golf club that has a head formed 
by welding together shell pieces pressed to predetermined 
shapes, respectively. 

BACKGROUND OF THE INVENTION 

As disclosed in Examined Published Japanese Utility 
Model Application Nos. 61-33970, 61-33971 and 61-33973 
and U.S. Pat. No. 4,438,931 corresponding thereto, there has 
conventionally existed such type of metal wood that com- 
prises a golf club head formed of a plurality of metallic shell 
pieces integrally welded together and a metallic face mem- 
ber welded thereto. Further, as disclosed in Unexamined 
Published Japanese Patent Application Nos. 5-137818 and 
6-142236 and U.S. Pat. No. 5,429,357 corresponding 
thereto, there has been proposed such type of golf club that 
has a head having a front opening to which a face member 
made of a metallic plate is welded. 

For manufacturing a golf club head comprising a plurality 
of metallic shell pieces integrally welded together, it has 
been usual that as disclosed in U.S. Pat. No. 5,232,224, the 
shell pieces are welded while they are fixed to a predeter- 
mined jig and in order to fix a shaft to such golf club bead 
accurately, a shaft-mounting pipe fixed to a predetermined 
jig is welded to the golf club head while the fixing angle of 
the shaft-mounting pipe is adjusted. 

In the case of the above-described conventional 
technology, where the shaft-mounting pipe for mounting a 
shaft to the golf club head is fixed to the golf club head, since 
the loft angle and the lie angle must be determined, a specific 
jig is required for the sake of accuracy of fixation and every 
time when the shaft-mounting pipe is welded to the golf club 
head, the fixing angle must be adjusted. 

Moreover, it has been practiced that in view of the 
easiness of molding and weldability of the golf club head 
and the balancing of the center of gravity thereof, the 
thickness of the shell piece at the sole portion of the head is 
made thicker than the crown portion and pure titanium is 
used as a material for the golf club head. Accordingly, the 
conventional technology has had the disadvantage that the 
rigidity of the golf club head as a whole is not strong and 
when attempting to increase its rigidity, the thickness of each 
of the shell pieces for forming the head is forced to be made 
large which results in losing a favorable weight balance. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a metallic 
golf club which has a high-degree of shaft-mounting accu- 
racy and which can be manufactured with ease, and also to 
provide a method of manufacturing the same. 

Another object of the present invention is to provide a 
metallic golf club which has a favorable weight balance and 
a high-degree of strength and which is light in weight. 

The golf club according to the present invention com- 
prises a face member, a hollow head body located behind the 
face member and having an opening for mounting the face 
member, a shaft-mounting pipe to be welded to the hollow 
head body, a shaft fixed to the shaft-mounting pipe and a 
pipe-retaining groove for retaining the shaft-mounting pipe 
in such a manner that the shaft-mounting pipe contacts a 
predetermined position on the hollow head body to which 
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the shaft-mounting pipe is welded to thereby determine the 
fixing angle of the pipe with respect to the hollow head body 
wherein the fixing angle of the shaft mounting pipe is readily 
set in a state in which the pipe is held in contact with the 

5 pipe-retaining groove, the face member and the head body 
are made of a p-type titanium alloy, the hollow head body 
has a substantially uniform thickness throughout the wall 
thereof and is thinner than the face member, the shaft- 
mounting pipe is welded to the pipe-retaining groove, and 

to the face member is welded to the face member mounting 
portion of the hollow head body. 

The above-mentioned pipe-retaining groove is formed 
substantially semi-cylindrical so as to be brought into sur- 
face contact with the above-mentioned face member mount- 

15 ing portion of the hollow head body and the side surface of 
the shaft-mounting pipe and both side edges of the pipe- 
retaining groove are welded. Both the upper and rear sur- 
faces of the face member are provided with pluralities of 
shallow parallel grooves, respectively. Further, the upper 

20 surface of the hollow head body is provided with convex- 
concave portions such as a plurality of grooves extending in 
a direction perpendicular to the face member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 

FIG. 1 is an exploded perspective view of a golf club head 
according to one embodiment of the present invention; 

FIG. 2 is a perspective view of the golf club head shown 
in FIG. 1; 

30 FIG. 3 is a vertical cross-sectional view of the golf club 
head shown in FIGS. 1 and 2; 

FIG. 4 is a horizontal cross-sectional view of a neck 
portion of the golf club head shown in FIGS. 1 through 3; 
35 FIG. 5 is an enlarged vertical sectional view of a face 
member welded portion of the golf club head shown in 
FIGS. 1 through 4; 

FIG. 6 is a perspective view of a golf club head according 
to a second embodiment of the present invention; 
40 FIG. 7A is a front view of a face member of a golf club 
head shown in FIG. 6; 

FIG. 7B is a sectional view taken along 7B — 7B line of 
FIG. 7A; and 

FIG. 8 is a perspective view (partially cut away) of a golf 
45 club head according to a third embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

so 

The preferred embodiments of the present invention will 
now be described with reference to the accompanying 
drawings. 

FIGS. 1 through 5 show a golf club head according to a 
55 first embodiment of the present invention. This golf club 
comprises a face member 10 for hitting a ball and a hollow 
head body 12. The face member 10 is provided with a 
plurality of shallow grooves 10a on the front and rear 
surfaces thereof, respectively, to thereby increase the 
60 strength thereof. Further, the face member 10 is integrally 
welded to a head body 12 along a face member fixing 
portion 14 at the peripheral edge of the head body 12. At a 
predetermined position within the head body 12, there is 
fixed a weight 16 for adjusting the center of gravity of the 
65 head body 12. 

The head body 12 has an upper surface 20 which forms 
itself a substantially flat crown portion and a side peripheral 
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bottom surface 22 including a sole portion and a side 
peripheral portion integrated with each other and welded 
portions 30 are formed as a result of welding the upper 
surface 20 to the periphery of the side peripheral bottom 
surface 22. Further, to the head body 12 there is integrally 
welded a shaft-mounting pipe 24 which, as shown in the 
drawings (see FIGS. 3 and 4) has its intermediate portion 
welded to the head body 12 (see the two upper welded 
portion 30) and its lower end portion 24a welded to the inner 
surface of the sole portion of the side peripheral bottom 
surface 22 to form another welded portion 30. An upper 
portion 24b of the pipe 24 is formed tubular by scooping out 
a titanium rod with the exception of the lower end portion 
24a which is formed solid. In the shaft-mounting pipe 24 
there is fitted a shaft 26 to thereby form a golf club. The shaft 
may be welded or bonded to the shaft-mounting pipe 24. 

The portion of the side peripheral bottom surface 22 to 
which the shaft-mounting pipe 24 is fixed is provided with 
a semi-cylindrical pipe retaining groove 34 of a size large 
enough for a welded portion 24c of the shaft-mounting pipe 
24 to fit therein. The pipe-retaining groove 34 has a diameter 
substantially equal to that of the welded portion 24c of the 
shaft-mounting pipe 24 and a length equal to the height of 
the side surface of the welded portion 24c. 

The face member 10 is required to have a high degree of 
rigidity since it is a very portion for hitting a golf ball, so that 
it is made of a material selected from various kinds of p-type 
titanium alloys and has a suitable thickness in the range of 
between 2.5 and 3.5 mm. Further, the head body 12 is also 
made of a material selected from various kinds of p-type 
titanium alloys to a thickness of about 1.2 mm so as to 
reduce the weight thereof such that the upper surface 20 and 
the side peripheral bottom surface 22 have the same thick- 
ness. As the p-type titanium alloys, a Ti-22V-4A1 alloy is 
preferable but a Ti-13V-llCr-3Al alloy, a Ti-11.5Mo-6Zr- 
4.5Sn alloy and a Ti-15Mo-3Cr-3SD-3Al alloy or other 
titanium alloys may be selectively used according to their 
performances. 

The method of manufacturing the above-described golf 
club head is performed such that the face member 10 is 
subjected to cold or hot forging to become plastically 
deformed to have a predetermined curved configuration and 
at the same time, a plurality of grooves 10a are formed on 
each of the front and rear surfaces ofthe face member 10. For 
forging, any suitable methods may be selectively used 
irrespective of either cold or hot forging. Further, the upper 
surface 20 and the side peripheral sole portion 22 are molded 
to predetermined shapes, respectively, by using a press. 
After that, as shown in FIG. 4, the shaft-mounting pipe 24 
is fitted into the pipe-retaining groove 34 of the side periph- 
eral bottom surface 22 of the head body 12 and the fixing 
angle of the shaft 26 with respect to the head body 12 is 
readily set up. Next, the side surface of the shaft-mounting 
pipe 24 and both side edges of the pipe-retaining groove 34 
are welded together while holding them stationary by a jig 
(not shown). Further, the lower end of the shaft-mounting 
pipe 24 and the inner surface of the sole portion of the side 
peripheral bottom surface 22 are welded. 

After that, the weight 16 is welded to the inside of the side 
peripheral bottom surface 22 and the face member 10 is 
welded to the face fixing portion 14 of the side spherical 
bottom surface 22. In this case, as shown in FIG. 5, the lower 
end of the face member 14 is fixed to the side peripheral 
bottom surface 22 by being fitted inside the face member 10 
and the face angle is determined by the position at which the 
face member 10 is welded. The welding of the face member 
10 is such that as shown in FIG. 5, the front and rear sides 
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of the side peripheral surface of the face member 10 are 
welded to the side peripheral bottom surface 22 to form 
welded portions 30. The weight 16 may be welded in 
advance to the side peripheral bottom surface 22 but in that 

5 case, it should be welded while confirming the weight 
balance of the side peripheral bottom surface 22 after the 
shaft-mounting pipe 24 has been fixed. After that, the upper 
surface portion 20 is welded to the upper edge of the face 
member 10 and the upper edge of the side peripheral bottom 
surface 22 from outside. These welding operations may be 
performed by selectively using a laser welding method or an 
electron beam welding method and after that, the shaft 26 is 
inserted into the shaft-mounting pipe 24 and fixed with a 
bonding agent or the like. 

15 The golf club in the instant embodiment is constructed by 
fitting the shaft-mounting pipe 24 into and welded to the 
pipe-retaining groove 34 formed at the side peripheral 
bottom surface 22 of the hollow head body 12 so that the 
shaft-mounting pipe 24 which is securely and accurately 

2Q retained in the pipe-retaining groove 34 is positioned 
thereby enabling the pipe 24 to be securely fixed and welded 
at an accurate angle with respect to the head body 12 and 
with an increased strength. Furtherance the hollow head 
body 12 is comparatively thin with the parts forming the 

25 body having substantially the same thickness and made of a 
material selected from various kinds of P-type titanium 
alloys, the center of gravity of the head body is located at a 
comparatively upper portion of the head body so that the hit 
ball is prevented from being blown up and it can draw an 

30 ideal parabolic ballistic curve, thereby extending its flying 
distance. 

Next, a golf club according to a second embodiment of the 
present invention will be described with reference to FIGS. 
6 and 7, wherein like parts are designated by like reference 

35 numerals with respect to the above-described first embodi- 
ment for the sake of simplicity of description. In this 
embodiment, the face member 10 has a thin -wall portion 18 
in the form of a concave lens on the rear surface thereof over 
a range covering a portion of the face member against which 

40 the hit ball frequently runs, or over a predetermined range 
from the central portion of the rear surface of the face 
member. This thin-wall portion 18 is subjected to a cutting 
process by using a numerical control machine or the like so 
that it becomes smaller in thickness toward the center 

45 thereof. The structure of the remaining parts and the method 
of assembling them are the same as in the case of the first 
embodiment. 

The golf club according to this embodiment has the 
thin-wail portion 18 at the central portion of the face 

50 member 10 so that, for example, in contrast to the conven- 
tional face member having a thickness of 3 mm, the face 
member can have a thickness of about 2,7 mm at the central 
portion thereof which results in the advantages that the 
sweet spot of the face member 10 can be widened and the 

55 elasticity thereof can be increased and further that since the 
peripheral portion of the face member 10 is made so as to 
have a large thickness, the strength of the member can be 
secured. In addition, the face member 10 becomes light in 
weight and so the weight of the club head itself can be 

60 reduced by that degree. 

Further, the face member 10 may be made thin in its 
entirety and a reinforcing ring member may be applied to the 
rear surface thereof. Thus, by so doing, it is possible to 
obtain the same effect as in the case of the above-described 

65 second embodiment. 

Lastly, a golf club according to a third embodiment of the 
present invention will be described with reference to FIG. 8 
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wherein like parts are designated by like reference numerals 
with respect to the above-described embodiments for the 
sake of simplicity of description. In this embodiment, the 
upper surface 20 of the head body 12 is provided with a 
plurality of convex-concave portions 40 extending in a 5 
direction perpendicular to the face member 10. Further, the 
convex-concave portion 40 are formed by using a press, but 
they may be formed by cutting the upper surface 20 or by 
forming a plurality of fine grooves on that surface 20. The 
structure of the remaining parts and the method of assem- 10 
bling them are the same as in the cases of the former two 
embodiments. 

The golf club according to this embodiment has the 
advantages that since the upper surface 20 of the club head 
is provided with the convex-concave portion 40 extending 15 
perpendicular to the face member 10, it is possible to 
increase the rigidity thereof without the necessity of increas- 
ing the weight thereof and to cause the golf ball to fly farther 
with ease. 

While the invention has been described in detail and with 20 
reference to specific embodiments thereof, it will be appar- 
ent to those skilled in the art that various changes and 
modifications can be made therein without departing from 
the spirit and scope of the claimed invention. 

What is claimed is: 25 

1. A golf club, comprising: 

a face member having front and rear surfaces; 

a hollow head body located behind the face member and 
having an opening for mounting of the face member to 30 
the hollow head body, and the hollow head body having 
an upper surface portion; 

a shaft-mounting pipe welded to the hollow head body at 
positions below the upper surface portion of the hollow 
head body, such that a portion of the shaft- mounting 35 
pipe extends above the upper surface portion of the 
hollow head body; 

said hollow head body having an outwardly projecting 
pipe-retaining groove at a side portion of the hollow 
head body for retaining the shaft-mounting pipe such 40 
that the shaft -mounting pipe contacts a predetermined 
position on the hollow head body to which the shaft- 
mounting pipe is welded, to thereby determine a fixing 
angle of the shaft- mounting pipe with respect to the 
hollow head body; and 45 

a shaft fixedly connected to the shaft-mounting pipe; 

wherein: 

the fixing angle of the shaft-mounting pipe relative to 
the hollow head body is set in a state in which the 5Q 
shaft-mounting pipe is held in surface contact with 
the pipe-retaining groove, 

the face member and the hollow head body are made of 
a P-type titanium alloy, 

the face member is welded to face member mounting 55 
portions of the hollow head body, 

the hollow head body has walls which have a substan- 
tially uniform thickness throughout, and the walls 
are thinner than the face member, 
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the pipe-retaining groove is substantially so as to be in 
surface contact with the semi-cylindrical pipe- 
retaining groove having two side edges where the 
groove outwardly projects from the side portion of 
the hollow head body, 

the shaft-mounting pipe having intermediate side sur- 
face portions which are welded to both side edges of 
the pipe-retaining groove, respectively, and 

the pipe-retaining groove and the shaft-mounting pipe 
are welded together at intermediate areas along the 
length of the shaft-mounting pipe, which intermedi- 
ate areas are below the upper surface portion of the 
hollow head body and interior of the hollow head 
body. 

2. A golf club according to claim 1, wherein said front and 
rear surfaces of said face member each have a plurality of 
shallow grooves therein. 

3. A golf club according to claim 2, wherein said shallow 
grooves are substantially parallel. 

4. A golf club according to claim 1, wherein said front 
surface of said face member has a plurality of shallow 
grooves therein. 

5. A golf club according to claim 4, wherein said shallow 
grooves are substantially parallel. 

6. A golf club according to claim 1, wherein: 

said face member has a central portion and peripheral 
edge portions; and 

said face member has a rear surface which is made so as 
to have a thin-wall portion over a predetermined area 
ranging from the central portion of said face member, 
which thin -wall portion is thinner than the peripheral 
edge portions of said face member. 

7. A golf club according to claim 1, wherein the upper 
surface portion of the hollow head body has a plurality of 
convex and concave portions extending in a direction inter- 
secting at right angles with said face member. 

8. A golf club according to claim 7, wherein: 

the upper surface portion of the hollow head body is 
welded to a side peripheral bottom portion of the 
hollow head body; and 

the upper surface portion has said plurality of convex and 
concave portions formed therein. 

9. A golf club according to claim 1, wherein said shaft is 
bonded to said shaft-mounting pipe with a bonding agent. 

10. A golf club according to claim 1, wherein said shaft is 
welded to said shaft-mounting pipe. 

11. A golf club according to claim 1, wherein said 
shaft-mounting pipe is solid in the area where it contacts said 
pipe-retaining groove. 

12. A golf club according to claim 1, wherein the hollow 
head body has a sole portion at the lower end thereof, and 
wherein the shaft- mounting pipe is further welded to the sole 
portion at a position interior of the hollow head body. 

* * * * * 
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